INTRODUCTION
important to distinguish between bionomic (dynamically altered by the species through being 100 consumed or modified) and scenopoetic (constant, not affected by the species) variables (see Here, we evaluate whether the predictors used in correlative plant SDM studies correspond to the 138 known ecophysiological needs of plant species and whether additional constraints, such as biotic 139 factors and disturbances, are included. Simultaneously, we aim to identify which of the 140 ecophysiologically relevant variables are missing and whether their omission is due to the 141 unavailability of data in a mapped format or to other causes. We do not either intend to review 142 exhaustively the literature to exemplify good from bad modelling practices, nor to provide examples 143 from our own analyses. We concentrate on niche-based species distribution models of plants 
MATERIALS AND METHODS

156
We performed two web searches to extract original articles (excluding reviews, opinions and processes can also have a positive impact on certain species (e.g., ruderals; Grime 1977).
186
Topographic and land-use related variables do not represent direct or resource variables for plants, 187 but because these are regularly included in SDMs (Franklin 1995) and have an indirect impact on 188 plant distribution through altering the distribution of temperature, moisture, nutrients and light, they
189
were also recorded here (Moeslund et al. 2013 
RESULTS
220
In the 'recent' articles, the average number of predictors included in the models was eleven (Fig. 2) .
221
The number of predictors considered in the models varied from one to 75. The different classes of 222 variables covered in the models varied from one to thirteen (out of the 16 defined in this study),
223
with only two studies covering all eight of our categories (Fig. 2) Most of the 'recent' studies included temperature-and water-related variables (both were included 232 in 88.5 % of studies). Each of the temperature sub-classes appeared in more than half of the SDMs.
233
The most frequently included water-related variables were monthly or annual mean precipitation 
243
Variables related to human activity were included in 19 studies.
245
After climatic variables, topographic factors were most commonly included in the SDMs screened 246 in this study (44.5 %). Land use was included in 32 studies, with one study using land use as a mask 247 to exclude certain areas.
249
There were no significant differences in the number of variable classes used among the continents The 'temporal search' showed no increase in the number of categories accounted for in the SDMs other ecophysiologically relevant aspects (e.g., substrate, radiation and/or biotic interactions.
274
Although it is important to highlight that not all of these categories might be meaningful for all used in studies from the "data rich" continents (Europe, North America) and the "data poor" 280 continents (Fig. 4) , suggesting that data availability may not be a sufficient explanation for the 281 absence of important predictors in the models.
283
The intentional use of an ecophysiologically incomplete set of predictors in correlative modelling is 
360
However, collecting these high-resolution and accurate soil moisture data over large areas is rarely The type and necessity of including disturbance variables in models are highly environment- Water has several essential functions in plants including photosynthesis, cooling by transpiration and maintaining turgor. In SDMs "water" is usually reflected by either precipitation alone or in combination with evapotranspiration (e.g. water balance). These environmental variables are considered a proxy for plant available water. However, this might not be the case if soils and topography are heterogeneous, as plant available water is strongly influence by both soil type and topographic position. The seasonality of available water/precipitation might lead to temporal flooding, drought or snow cover and thus requires special adaptations by the present plant species.
Nutrients are taken up with water by roots (often with the help of mycorrhiza). Many micronutrients are essential for plant survival including potassium, calcium, magnesium, sulphur, boron, chlorine, manganese, molybdenum and zinc but most significant for productivity are usually the contents of nitrogen and phosphorus. Nutrients in a wider sense can also influence the pH of the soils, whereas bedrock together with living organism are the primary regulators of available nutrients in soils. Therefore, while deriving nutrient content of the soils might not be effective, bedrock, soil pH and soil texture are often used as surrogates in the SDMs.
Light is often expressed as global radiation and therefore energy (W/m2) driving temperature (air, leaf, and soil) and evapotranspiration. However, for plants light reflects also photo active radiation (PAR) and is thereby directly related to photosynthesis. While radiation can be easily modelled and is relatively independent of the vegetation, PAR is strongly affected by the canopy structure of the vegetation. Therefore, the available light for photosynthesis might be very different in a forest compared to open grassland at otherwise similar global radiation (energy). Additionally, light might contain important signals for plant development (e.g. germination and photoperiodism).
Biotic interactions act among and between species, and have both positive and negative impact by prohibiting or ameliorating growth. Impact of other species can be direct (e.g. competition, herbivory) or indirect (e.g. ameliorating harsh microclimatic conditions, shading, nutrient addition by manure). Biotic interactions have been included to the SDMs as e.g. presence or cover of dominant species, remote sensed vegetation index or interaction matrices for multispecies co-occurrence datasets.
Disturbance's impact is mainly negative for species as soil, water, air or snow movement, fire or anthropogenic activities destroy vegetation. However, some ruderal species benefit from disturbances indirectly as they decrease competition and create space by destroying dominant species, and some specialist species require disturbances, as fire and water-logging for germination.
Disturbances have also secondary impact on vegetation, by indirectly impacting soil properties: e.g. cryoturbation bring nutrients closer to soil surface.
CO2 the carbon source for plants and therefore essential for their survival and productivity. However, the levels of CO2 among sites don't vary enough to be limiting or having a significant influence on species composition and therefore are ignored in correlative models such as SDM's. 
Topography and land use
